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(57) Abstract: A method for manufacturing an upper face 
emission luminescence device capable of keeping a stable 
luminous efficacy with no leakage current and a lumines- 
cence device. This luminescence device (10) comprises a 
lower electrode (4) disposed on a substrate (1), an organic 
layer (6) having at least a luminescent layer (6c) disposed 
on the lower electrode (4), and an optically transparent up- 
per electrode (7) disposed on the organic layer (6). In the 
luminescence device (10), the lower electrode (4) has a two- 
layer structure including a metallic material layer (2c) and a 
buffering thin-film layer (3c) disposed on the metallic ma- 
terial layer (2c). The buffering thin film layer (3c) is made of either an oxide material, out of the oxides of the metallic material 
constituting the metallic material layer (2c). having a higher conductivity than that of the organic layer (6) or an oxide of chromium. 
As a result, the lower electrode (4) has a two-layer structure in which the surface roughness of the metallic material layer (2c) is 
relaxed by the buffering thin film layer (3c), thereby ensuring the in-plane uniformness of the spacing between the lower electrode 
(4) and the optically transparent upper electrode (7). 




VO 
IT) 

o 
O 



WO 02/056641 



PCT/JP02/00094 



1 

mmm 

5 &m&m 

^yfe>7. (electroluminescence : U^TE L tlBf) ^^teu lirJIi 

?tt, M10 l±fc£**m#&j£«T*Ml 0 2#Mtl/T» 
15 ^$tlT*3D, C©™il 0 2±fc#8UEdFLaAJI 1 0 3, #$SIE 
afiSMM 1 0 4RtfW*3Sft! 1 0 5«^ailtftilll 1 0 
6*«Rtj-6nTVi*. tbT, 1 0 6©±aBfcftiSjStt&W 

T*&«ww»iJw>&fcs±fSMi o 7#ttitbT3ijjtsn, 
\z, mmtte2>±wm o 7 0fttt£Ttf<5&»®S9JSMi o 8 
20 ^0^$nxv^, 

&K<m#»&fc*T«M 1 0 2T£StU £«1 0 1 <h£*f#J©±£B 
25 E<D«k3fc*«©B3te***«irr*lcHU Sift 



WO 02/056641 



PCT/JP02/00094 



2 

^-->m^tlcJ:^TT8l!«Sl0 2S^t5. ^©?£, IS* 
?7^±^^fill 0 3-1 0 5W, ±iiil0 7#», $5. 
fcttS93»*JltSl 0 8W^JMtU, utlllioTtil 106R 
5 tf±9tSl0 7, § l 0 8 */^->i/Jt5. 

10 fJ:5K:» co^M*MBHftA^-n>ifl/T^3nfcTaJ«Sii o 
2tt, Mii«^tl/Tf^$tl§ I TO (Indium Tin Oxide : £ 
M>y")AXX) STttfcttfcLTfc* *0*M£#**<, Sffi 

uniCfctK HOTIKMl 0 2±fci9JJt6>n5*«Ji 1 0 6tt, 
15 jg©«»«^^^»fcKJ|:*s*<^5fc«>. u©tlll0 6»T 
Ktt&n*TaMt«l 0 2 fc±I5«ffii o 7 fc©e«d#JIHJr»K:ffl< 

zwmnmmt. m%M^<D^mz\tm^^n.uxh^ , mnm 
20 n,ffitmmzm*vrcmei\zu, ^om^tm i o 2 <h±s&*g 

1 0 7 £#«»l,T»3te*¥#»ftbfc<fcD, flELf^yw 



WO 02/056641 



PCT/JP02/00094 



3 

nmmi o 6®mi o s-e^CTTMti o 

2i©T*»*ffi±K:m*a*ttttT58>eJift{i*fcWaiJi*»riEb, TM 
Si:©|BIlC»^ii*^t-«^ffiT*«©±^K:^aiatt±i5«fil&^ 
20 ^^^©fijg^fc^ViT, T«fllffiS^-r*Xg^ti, X 

wtfc'y>i<D5%mmm£v t>smtt©is^*ma\ sfciWDA©tft«i 

25 *6ft5ilttn. 



WO 02/056641 



PCT/JP02/00094 



4 

«$n^>o tfe. ^nA(Dm«^c»^§Mi»^mT$n^, t*© 

15 0®©ffi¥/»BJ 

g4Htt« fi!3fe©56^* ; ?©Bfffi0*e*S. . 

m 5 ^*©^^* : ?©M ; &I^^T§yc&©l£^:^®glTa5§o 

25 

55 §8 § & * ©*& ©JBffi 



WO 02/056641 



PCT/JP02/00094 



5 

Tc'&. Z.<D&&1±\Z, ^H2^Mt§. Z.Z\T*l$. ii^DA 

(cr) m%<(D£.o\ztt:9mmm<. mmtLTm^t>nz>&mm2 

^7/V;3"J>^l:J;^TW5. £©iK Mill x/\°y^U> 
10 ^^XH7J^> (Ar) £m>TJ«^ffl^[*l©;ffXJE;fr£0. 2P 
a@S^ffi-fe, D Ciii*^ 3 0 OWlzmfeLTf&mZft^, 2 0 0 nm 

gg©iji©cri (^«d 2£^*rrs a 

o) , ?>!?X<r> (W) , ^>^;U (Ta) , (Nb) , ~y 

15 *r)V (Ni) , 6£ (Pt) ^S>ft3t>©T&oTt>&V>o 

^±©£5&;:bT#£ftfc&JSil2^ ^©&«Rtf/«£i££gifr 

^IT, £©&JSii2©Mk:3l£^il\ «BJ?©M£&<S>igM 

20 E3©0^^ffa. z\(Dmwmm3te, &mm2ZMj$,?z>&mM&<D 
mmmm 3 &jgm 2 <h^f;:ra*s©-«*8j&-f 3 *>© £&3fc 



WO 02/056641 



PCT/JP02/00094 



6 

©^/&£?T^fc<i|ig-©5^>AWcTM«Sl3 ©^£fr5 Ztifi 

^»^'J>mibTTJ^>^ (Ar) <hm 
5 (O,) tSfflUfcX^»;^'J>^l:ioTgff3lli3SJIl$ 

tSCittS. £©4§£> A r : 0 2 = 1 : 1 (DfrB t LTZK y ? 

ctti#£ 3 o omzwtfebfcf&mzn 3 zt-v* mtzuk (cro 

,) *65ftSa»»JR3*0f€©IRJ» C^imtflOnm) 
10 )&T3 0 JftJPtt, ^BH^IWt«fcoTfM«$n*, ift^DAOffl[fiSc 
tt, C.r 0,fcRl££tt*J:£ttfc<, tT? 
WMvmkZ u k r,0,) tLTfc^. 

««*III3«DJ!M£tt, Jfcttfcfcfc.fcoTfToT'bJiV*. 
«*ti»*»H**fcT3 5 oro^JBSftfrV*, H^nA (C 
15 r 2 0 3 ) ^^5itll3^0l)l (I^m«8nm) "C 

# O A (M^HCrO,) £bTfc&V>. 

StttibXH ^'J^rV (Mo0 2 > Mo 2 O s ) > 

^r;i/ (N i O) ^WSui!J5Tft«. £tt&0*ma>e>&5Mr* 



WO 02/056641 



PCT/JP02/00094 



. 7 

10 ^ilOOnmSfcttlOOnmStl) I;^$n5. 

mz. &±<D&$\zwL&i*ntzmmm?%WLmuwkz ±tc uv^ 

^-T-So fit, ClCDl/vT, h/\ 0 ^-->£T7^£J3V>Tg®^|g|3 <h 
15 TCH-1 (H^Mllt&SL ffiiftfc) ^^fefx7M7f>^ 

-fimzMmiEtitcT, by^( •fmmzMfoisnzz.ttirz, 
25 ^^T^ii^^^^^^^ns^tt-r^o 



WO 02/056641 



PCT/JP02/00094 



8 

35 azmz-Tcmmmszmf&TZo z\z\n\t, «^a^»/^u>^ 

ifel:J:oT8ft'>U3> (S i 0,) 1S6 0 0 nm©J¥#-«jg|L£: 
ft, U V;??7^~fefcJ;oT^$LfcW77 

5xyhl.7f>^tl^5l^>», HF (7yt) iNH 4 
20 II i o Tf 11 6 x^Iltt±^«i 7 tits. *z\T\ 

25 j^-rs. 



WO 02/056641 



PCT/JP02/00094 



9 

5fcT, %®m 6 t LT> lEdFL&AS 6 a f&Z 4, 4, 4- h U X (3-* 
?JV7x-JV7$;) h U 7x~JV75> (MTDATA) £3 0nm 
H#U ZETL^mjS 6 b£&5t*X(N-?-7^;W) +7i-H>y 
>>> (a-NPD) ^2 0nm||U 3§ftB 6 c £UZ> 8 U J - 
5 ;i/7;i/5-C7i.^#: (A 1 q 3) 5 0 nmlltS. ^£>&, Tfeili&tt 

^^^ipi-^o mx\ts (Mg) (Ag) 

t<DG&m*. MgtAgt<DJ$.mnm<Dlt&Mg : Ag = 9 : ltb 
Tl 0 nmOJIJ*T^*1-?). 

10 ^©^> %mm 6*nj8,tz>&w$zo. 2gt9, Mg§o. ig, 
Ag&o. 4 g > ^n^n}mtm%<D$~h\z3tmL, &#~h*n 

£1. 0 x l 0~ 4 P a\z%-VMJ£lstc'&, McMffi^^iDbfc^ 

15 mrm&MmvTMmz&z* 

Z\Z\X\ IfTX^ft M^fXhy^^^fDmo^^V, Z\(DM 

5®H§Pg&5 a;«li&;:iK#>£ft3=k'51^ 1 <D±7j fc|ft^sn«. 
HilTrte, i^TX£©MP^&JSTSBM2 tW.ft?Z>&5 \Z, Z\ 
20 ©If^^^fflV^tlS^itt^. 

£©$Kbtf (I n-Zn-O) .2 0 0 nm©8l"P 



WO 02/056641 



PCT/JP02/00094 



10 

Mnatn. rt«*fr©-«tbTtt, 7»nv9V>9%xt. 

LT7)VJ> (Ar) (O, ) tCDM&XZ (#«ftAr : 0 2 

= 1 0 0 0 : 5) 3=-* >A*I*IJBE* 0 . 3 P a, DCl*4 0W 

117, $ e>^«SBJSmm8 ^ittx^^^lfi o##e»ns. 
a^6S£A*nfciE7Lt^w«« 6 iz&tfzmytm 6 c ts^tsu 



WO 02/056641 



PCT/JP02/00094 



11 

z.<Dfc#), mmm zn&tzmmmmm 3 a\z&?T, &mtmm2 
®m<DnRM*\z£z>?-?7z#y b(D%§iZ®±-rz>z\ttfi>smiztz 

15 oJtgC^^o 

m\z2u&<Dmkmfrt>ts.z>WLmnmm 3 a®i5i:> 

&mtimm2 azmf&tz&mm+vmmftztezmwmmms a-e 
$>m£. ^<Dm&xm\z&^T&mm2<Df$.mfiz 

25 



WO 02/056641 



PCT/JP02/00094 



12 

zfczmwmmms a\z&^T&z>mmmztiz>fctb, ytm&®i±3 

ytm?®~(g)<DMmrA\z7F;t& ? \z, y^nmom^^ifimu d , 
is m<DmmtenMBM\z&oTM*vtctmffi.'v&2>z\ttTz>, 

PA (Cr0 2 ) (lOnm) £1*JI bfcTSB«4I = 

rnKm^®- ? a &m±\zmm4kmz&?Tf&mvfzmik? u & (c 

r 2 0 3 ) ^£>&3ll«?» (8nm) ZMM LfcTSBMo 
20 I TOm«Tg&iiSo 

^ ± <Z> #1 ft Ht^® -(§)£> »iJ74mm ! tLT#4 0 M 

hi 



WO 02/056641 



PCT/JP02/00094 



13 







fiftE (rnA/cm 2 ) 


ftft (cd/m 2 ) 




0/4 0 


2 0 


8 7 0 




2/4 0 


1 6 


7 10 




16/4 0 


2 3 


2 5 0 




8/4 0 


2 0 


9 0 0 



5 ±K««f»gtJi*H!ttT^* , b0©» ^©fgftfH^®, ©iRS*© 

15 4<Di&mm*mi8,Tz>mffimmm\t, z'tzrctfmn&om^ttnzm 



WO 02/056641 



PCT/JP02/00094 



14 

10 <£*>5&ftJi£*lrr*^raiJi£, 3«**)i±lcK^6nfc3taatt± . 
tt»T?WE*«©±*K:*aatt±««*ft«l«t-*f83K* : ?o»jfi* 



WO 02/056641 



PCT/JP02/00094 



15 



WO 02/056641 



PCT/JP02/00094 




WO 02/056641 



PCT/JP02/00094 



2/3 




Fig.4 



WO 02/056641 



PCT/JP02/00094 



3/3 



107 



{■< ( (■ / <'A 




Fig. 5 




Fig.6 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/00094 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H05B33/26 
H05B33/14 
H05B33/10 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H05B33/00-33/28 



Documentation searched other than rninimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Kbho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 5-174975 A (Fuji Electric Co., Ltd.), 

13 July, 1993 (13.07.1993), 

Full text; all drawings (Family: none) 


1-5 


A 


JP 6-310280 A (Fuji Xerox Co., Ltd.), 

04 November, 1994 (04.11.1994), 

Full text; all drawings (Family: none) 


1-5 


A 


JP 7-130468 A (Fuji Electric Co., Ltd.), 

19 May, 1995 (19.05.1995), 

Full text; all drawings (Family: none) 


1-5 


A 


JP 8-222373 A (Matsushita Electric Ind. Co., Ltd.), 

3 0 August, 1996 (30.08.1996), 

Full text; all drawings (Family: none) 


1-5 


A 


JP 11-67459 A (TDK Corporation) , 

09 March, 1999 (09.03.1999), 

Full text; all drawings (Family: none) 


1-5 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T' later document published after the international filing date or 
"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

a E" earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other H Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O n document referring to an oral disclosure* use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

"P" document published pri or to the international filing date but later °& M document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
; 29 January, 2002 (29.01.02) 


Date of mailing of the international search report 

12 February, 2002 (12.02.02) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



FormPCT/ISA/210 (second sheet) (July 1992) 



mmmm& 



m&mm&%- pct/jpo2/ooo94 



a. &w<Dmrz>m<»ttm msmum (ipo) 

Int. C 1 7 HO 5B3 3/2 6 
H05B33/14 
.HO 5 B 3 3/1 0 



B. jjg|fr|frofc#jjF . • 

H**fi ! ofc*/MiRSf» (BBRttftftK (IPC) ) 
int. CI' HO 5B 3 3/0 0-3 3/2 8 



B*@Slffl&T?g&$a 1940-19 9 6^ 

B^&HMfiX&tt 1971-200 2^ 

BMtffl&fflffXd&tt 1 9 94-20 0 2^. 

B*QI£/8fr£Sflb&tt 1 9 9 6-2 0 0 2¥ 



A 

. A 



JP 5- 1 74 9 7 5 A (S±««#c5£#tt) 
1 9 9 3. 0 7. 1 3, ±m (7r5U-<CU 

JP 6-310280 A (5±1fu y ^ *He5££tt) 
1 9 9 4. 1 1. 0 4, £X £M (77 5 1)^1) 

JP 7-130468 A (*±«»»5*£?tfc) 
1 9 9 5. 0 5. 1 9, £X <£H| (7T5U-ftt) 



1-5 



1-5 



1-5 



fEj H^ta^0il£Offlll*fclt#fFT-$>.5^> BNttURB- 

xm oattSr#f) 

rpj H^ffiH B fit) T% *»offife«©£Sk>*iBifc5tt« 



rxj *fc»ig©*a:Jttt-eaboT\ si****©*-?**! 

£oTSi£H4#*^i:i*:tfe;h.S , t>© 
r&j H-^fy H77?y-XiS^ 



- 2 9. 0 1. 0 2 



12.02.02 



H^HWffF^ (I SA/J P) 
m&&-% 100-8915 
JKWSW H # HHT g 4 # 3 * 



m^S-^ 03-3581-1101 



3X 



96 2 3 



3 3 7 1 



(KPCT/ISA/210 (82^-5?) (1 9 9 8^7*) 



B&ttl©** PCT/ J PO 2/0 0 0 9 4 



A 



JP 8-222373 A (&TMff!H*3&tb) 
1 9 9 6. 0 8. .3 0, £X ±0 (7r5 y ^4 U 

JP 1 1 -6 7 4 5 9 A (f^-f>f-^i^lfc) 
1 9 9 9. 0 3. 0 9, £X £B (7r5y-ftL) 



,1-5 



1-5 



KPCT/ISA/2 10 (*2-<-^©tt*) (1 9 9 8<£7J!) 



